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COMPLETE SPECIFICATION 
Process of and Tool for Expanding Tube Ends 



We, Babcocx & Wilcox Limited, a 
British Coomany, of Babcock House, Fatring- 
don Street, London* EXL4, do hereby declare 
At invention, (Otfii i iHiiilcated by Dottschb 
Babcock: & wnjcor Dampfkbsshlwekkb 
A/G, a German Company, of OhrriwiMH^ 
R mnrisn d, Geuri&ny), for which to pray 
a patent may be granted (d us, and the method 
by which it is to be perf armed ft> be particur 
toby desccfced m cod by the foSwiug state-, 
ment:-*- 

The present invention rebrtrs to a process 
of and tool for npandfrig tdbe ends, epplie- 
afale for example tb die attachment of water 
tubes to the steam and water dram of a water 
tube boiler. 

It is common practice to secure die ends 
of "water tubes to a hoikr drum by fitting 
each tube end wfihm a tribe hole in to drum 
and then emending plastically the tube end 
withm the tribe hole, so tjiat h; remains firmly 
in contact with the wa& of the hofe to provide 
a fhrioVtigJit jofcit. In cider to improve die 
resistance to the pendency of the nibe, when 
the boSer is hi use, to pnH^ont of the drum, 
•the part of the tube projecting into die drum 
is often celled out 

Several different methods of ffl*rirf»Ffig the 
dfsi i t d carpansinn have been used. According 
to one method* a tool Is used whkih includes, 
a conical mandr el about whkh are spaced 
three corresponding tapered roller*, the tool 
being inserted hi the tube end to be expanded 
with die axis of the mandrel oonaxial with the 
35 tube end and the mandrel being fed Into the 
tube inikpcuifec ufl y of the r ottas so that the 
roflers are displaced outwardly into contact 
with the inner surface of die. tribe. The man- 
drel is A&n continuously rotated and the rol- 
40 lers are forced ordwardly to expand the tube 
end and at the same thne roll pro g ressively 
round and into the tube. It has boa found 
that with this method of expanding there fe a 



tenden cy for each point of the tube wall, after 
each passage of a rofier has cansed an expan- 
sion, to spring back elasticaSy and thereby 
con si der ab ly reduce the contact pressure be- 
Price 3s.6±] 
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tweeu the tube whD. and the wall of the tube 
hole. "Fuidicrmore, the structure of the tube 
metal is affected, the mes&l becoming i»t«!«w^ 

by ihei fll t ^ i l i nin g fcftd i 

Arnndfng to a second rather similar 
method, the tube is expanded by a tool having 
a tyre d mandrel and roSem in which the 
mandrel and the xoHers rotate and move out- 
wardly towards the end of die tube during. 



■ According to a third method, a 
with a waddng surface having a diameter 
sKnjirly greater than die inside dhmete of the 
tube it drwen into die tube end, so expanding 
the tube as it moves into it This method has 
certain practical difficulties when apphed^jjoT 
hmg drb tubes, winch tend to buclde, and. 
the removal of the mandrd from jhe. tube, 
after the espsnding operation often gives much 
trouble, "~ 

Ancftject of the present m*ent^S^' 
provision of an fanprove d methouV^^a^ttnol 

for expaiuhng tube enda " 

The invention incfades the proc e s s for t fri 
tearing of a tube end widen a tube $8£l*{ 
a tube plate, which compris e s eypfmdmg a 
part of the tube into ffahM^n; coataaisidi 
thewaB of the tube hole by fee forcSIe 
puffing-out of a tube ciramffng rnemW 
of the i 
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through the said part of tie tube end bum 
simult an e ously as a conseonance of jfte p olling " 
out effecting belling of the month of the free 
end of the tube into contact with the face 
of the tube plate. 

Hie invasion also factories a tube end ex- 
panding tool suitable for the eipanding of a. 
tube end within a tube hole in a tube plate 
in which withdrawal mens are provided for 
die forcftje pnfimg-out from f™&r the tube 
end of tune expanding means adapted during 
withdrawal to expand The part of the tube 
within the tube hole, and the withdrawal 
means are mm^A during withdrawal to 
operate belling means which effect befEmg of 
the free end oflhe tube* 

Tne invention win now be described, by 
way of example, with rcfeienty to the aocom* 
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ponying partly diagrammatic drawings, in to engage she boss 33 and are ao 
which: — shaped at their toward ends that they 

Figure 1 is a sectional side elevation of the restrain rear ward movement of the shoulder 
forward end only of a tool for expanding and 34 past the plungers only trntft the axial force 
5 befiing tnbe ends arranged to operate on a on the stop 30 exceeds some predetermined 70 
tabs end that extends through a tribe piste; Tame. 

and Abo mounted on the body part 11 is a 

Figure 2 is a view simitar to Figure 1 but circular tow of eight tube end belling eie- 
with the working parts in a different operat- ments 40 so guided in the body part 11 as 
10 ing position, to be capable of radial movtment only and 75 

In *he drawings, a tube 1 extends through biassed by springs such as springs 41 inwardly 
a tnbe hole 2 in a tnbe plate 3- with its inner into engagement with the stop 30. The inner 
end 4 projecting beyond die inner face 5 of side of each dement 40 is provided with an 
the time piate to a distance equal to about tp^t"^ surface 42 connpkmentary to the 
15 twice the wail tfdekness of the tnbe. The tnol, flared forward part 31 of the stop 30 so that BO 
ind i c at ed gene r al ly by 10, fcdndes a forward as the part 32 moves re arwardly past tbe eb- 
body part 11 terminating in a bearing surface meets 40 they are moved outwards in a radial 
12 which, when the machine is in use, is held direction. Each efcmrat 40 is formed with a 
firmly against the part of tnbe plate inner torwardjy extending tongne 44 arranged to 
20 face 5 which surrounds the tnbe cod 4. A extend within the tnbe end 4 but of such 85 
mandrel 14 mounted in the body part 11 ex- length that its forward end is spaced from 
ten ds axiafy beyond the beating surface 12 the tnbe plate face 5 by a distance somewhat 
and at die f"r rtm * f K y flfnt of the e* p«Mfing greater t fem the thickness of the wall of the 
operation lies in the initial position shown tube 1. 
25 in Figure 1 in which it "^^rfo into the tnbe To carry out the expanding operation, the 90 
1 to a point beyond die tnbe plate 3. At its tool 10. is brought into position opposite the 
inward or forward end the mandrel 14 is tube end to be expanded and the mandrel 
formed with an enlargement or head 15 ad* 14 inserted into the tube to the position shown 
joining a part 1$ that tapers rearwardly to a in Rgure 1, so that the bearing surface 12 
58 cyimdriad part 17 beyond which a part 18 engages die tnbe plate face 5, die stop 30 95 
..afcthc mandrel is screw-threaded into an being set with its shoulder 34 forwarder of — 
operating rod 19 which is coupled to the pis- the plungers 36, the expanding members 21 
rtpaof an irydiardk power ed being towards tjie rearward end of the tBpcrcd 

Ajzgsosfp of four complementary nrp^ihUibg part 16 of the mandrel 14 and the rearmost 
35 members 21 ore sjidalty mounted on the pair of the members 21 being fa contact with 100 
- -tapeied mandrel part 16 and may be moved . the forward end of die stop . 30, 

4psm^tg^ptd position shown m Figure 2, The mandrel 14 is now drawn rearwardly 
. ^sWwhlch iflfetfd parts thereof form a com-, through the. tool body. part 11 by operation 

of the hydraulte powtt 

40^suSBggered position shown m Figure 1 in panding members 21, which ere held against 105 
<riUr3tJane opposed pair of the members 21 axial movement with the mandrel 14 by the 
is.offi ct resrwardfcf of nfce other pair so that stop 30 3 are caused to move oiU'wanlly into 
• ^^4heloveraH radios of each member is r educed , contact with and to expand die part of tnbe 
_ Tfe four members 21 axe held together and 1 which lies knmrdiately ouxakte die cube 
45 to tie mandrel by a hefieal spring 24 that plate 3- As tins takes place the fo rw ar d pair 110 
encodes part-cyhndrical sections 25 of the jof the members 21 move slightly rearwardly 
four members. taoaBgnment with Mother pair of themem- 

SKdabry mounted on die cylindrical part bers 21* 
17 of the mandrel is a movable stop 30 m Once the head 15 of the mandrel 14 comes 
50 the form of a tube fr"gft having a cytmdricBl into contact with the expanding members 21 115 
rearward portion 31 which is a sfidmg fit on force fe trarTsnrrrtrrf directly from the mandrel 
the mandrel part 17 end a flared forward m the stop, which is caa^ m move In a rear- 
part 32 of such diameter at its forward end ward direction so that the phmgexs 36 of the 
that it engage* the two rearmost expanding catch means side over the shoulder 34 The 
55 members 21 when they are at die rearward e xpanding members 21 and the stop 30 move 120 
end of the tapered part 16 . of die mandrel* rearwardly with die mandrel* tfte members 21 
Secured to the rearward end of die portion effecting progressive expanding of the part of 
31 is a boss 3£ formed with a thumifncn - the tube 1 whfch Bes within the tnbe plate 3., ■ 
dairy extending radial shoulder 34 that faces As the members 21 ap pr oach the inner face 
60 rearwardly of the mandreL Mounted on <he 5 of die tnbe ptee 3 the dared part 32 of 125 
body part 11 are catch means in die form the stop member 30 engages die inclined sm> 
of four plungers such as the plungers 36 so faces 42 upon: the eight bdlmg elements 40 
arrarJged as to be sHdabte radially and being and causes those elements to move outwardly 
biassed mwanfly by springs such as radially so that their tongues 44 engage and 
65 sptkgs 37* These plungers ere (arranged bell ouiwunBy tjbe projecting inner end 4 of 130 
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Jthe tnhe 1. This bdHng operation! cads when 
the tribe expanding surface 22 cants iatx> con- 
tact with the forward part of tftt surfaces 42, 
wherenpon rearward movement of the manckel 
ofetiws to Retool 10 is positively chedoecL 

lie tool 10 as now removed from die 
finished tribe, the mandrel returned Jo its for- 
ward position, the tribe "fMmg elements 
21 slid along the tapered part 16 to cherr 
rearward positions, and the stop 30 restored 
to te forward position* He tod may then 
be cpplied to the next tribe $> be expanded. 

Hie maditnt described is adapted to act 

Jn a preselected size of tri*, flue diameter 
the expanding surface 22 being appro- 
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priatefy related to &e internal diame&rof the 
tube! If desired die head 15 of the mandrel 
may be made adjustable axaaH? of the mended 
Hikdiensa^asastmad^^t^&nrdrf 
movement of the cxrwmirng members axiaBy 
<rf the tapered part <rf the mandrel to detcr- 
mine the cffeethc diameter of the expanding 
members riming the expanding operation, and 
the position qf die stop being adjustable per- 
mits i variation rf that effective diameter, 
the head 15 is axiafly adjustable, it fe advan- 
tageous to adopt a ribta*dog shaped, over- 
tfecapanmg maribers. 

1. Process for the scarring of * tribe end 
™o« tribe hole in the tribe plate, which 
comprises expa n ding a part of the tube into 
Bold-tight contact with the watt of the tribe 
tafefey the forcible puBing-tmt of a tribe ex- 
panding member tfabngh the said part of 
the tofce and rinnfamco osly as a conscqncooc 
of the pnfling-oot effecting bdHng of the 
month of the free end of die tribe into con- 
tact with the face of the tube plate. 
^2. A tribe end expanding tool suitable for 
me expanding of a tribe end within eiribe 
holeinatcfcpJate,wh^ 
are provided for the foodbfe prihW<mt from 
tasks* the tribe cod of tribe expanding mesas 
adapted daring withdrawal to expand die part 
of t he <db e within the tube hole, and the 
withdrawal means art arranged daring with- 
drawal to operate beffing means which effect 
beffing of the free end of the tribe. 

3. L A tool as dafrncd fa dajm % iwtecfa 
the beSing means comprise a areolar ror of 



tifte aid engaging dements which are 
snanged to mane radially ootwanfly upon 
withdrawal of the ttrbe expanding means and 
so effect beffing of the Send! 

4. A tool as daimed in <3aan 3-, wherein 
the tribe expanding means induct a ptarafity 
of eq>an^ meoAens fttod aboot the peri- 
phery <rf a tapered part of the length of a 
mandrel whkfa is insasahle axiaHy into the 
tme to be expanded and farms part of the 
™fefrawff means, stop meats are arranged 
to he yidnp Ac tribe to be expanded at a 
Ctkfltau d inmai position, catch means are 
arranged to xestratn onward movment of the 
stop mean s from die initial position unless 
the ccfcward force on the stop means exceeds 
a predetermined value, the atop means bdng 
arranged to restrain outward axial movement 
of the said members npon outward movement 
of the mandrel only until the force exerted 
exceeds the predetermined ■vatae^ and the tribe 
endoq^K <Wms m arranged for er> 
mFuXBBi ©y inamea snrfaces on the stop 
means whereby upon th^ mandad "Hyyfo g 
ex panding m eans and thns the stop means in 
outw ard dfaecthm through an ap pr cp n ate 
distance a part of she tribe that extends beyond 
*e tifce plateis eogaged and bdled <mt by 
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5* A tooj as claimed in Oaira 4, wherein 
the expanding merribexs ere held in dose cor> 
ta ct wah the tapered part of the mandreS by 

a r ''^Hilff^Mng H mno , 

6. A tool as dafmedin Gbfcn 4 or Chim 
5, wherem a ctro provided on the mandrel is 
adapted by timmng movement of the expands 
ing members axjafiy of the tapered part of 
the m andrel to determine the effective dia- 
meter of die expanding members during the 
fipattriing opr ration , and the poskkm of the 
atop fa ac^nmfaie to permit variation of that 

7. A tsfte aid fxpanrfing tod arranged and 
adapted tp operate sribstantiaSy as described 
herefamcfore with reference to, and constructed 
^faranrjaliy as shown in, the acoompanving 



For the Appiicants, 

A. CL IHOCEB, 
Chartered latent Agent. 
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LeiM^cm Spa : Printed for Her Majesty's Stationary Office, *y the Oottriex 
PnMiahed at lie Patent Office, 26, Souiliantf« BmMinW Sndcm, WX)/^ 

copies may be obtained. 
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